Abstract
INTRODUCTION
P recise intraocular lens (IOL) power calculation has been considered after cataract surgery because of reduction in incision size, refinement of IOL power formula, improvements in operative technique and IOL manufacture [1] . However, not every postoperative refractive outcome is within ±0.5 D even using the best biometry. One factor not considered is the relationship between the sequential two operated eyes' refractive outcomes, especially if the target refractive outcome was not achieved in the first operated-eye [2] . The use of anterior chamber depth (ACD) obtained in postoperative measurement of the first operated-eye to calculate the IOL power of the second eye was reported to be beneficial for the accuracy of calculation [3] . Several studies suggested that the deviation of the first-eye refractive error (FERE) could be applied to improve the refractive outcomes of the second eye in bilateral cataract surgery [4] [5] . In early 2010 Covert et al [2] discovered that theoretical refractive outcomes of the second eye could be improved by correcting 50% of the error from the first eye in 206 patients by using Holladay I and SRK II formula. In our prospective study, we try to test the hypothesis that the refractive error (RE) in the second eye was adjusted to correct for 50% of the first-operated eye's error if it exceeded ±0.50 D.
SUBJECTS AND METHODS Ethical Approval
The study followed the principles of the Declaration of Helsinki. cataract surgeries 1-3mo previously. The procedures of phacoemulsification and IOL implantation were performed by only 1 surgeon (Yan H). The SRK-T formula was chosen to calculate IOL power, as the AL of all eyes was within normal range (22-26 mm). We performed 2.8 mm clear corneal incision, phacoemulsification, and in-the-bag implantation of a Bausch & Lomb ADAPT-AO IOL (Bausch & Lomb Inc, Rochester, NY, USA). A target refraction of -0.5 D was determined for the first eye. The FERE referred to the refractive value of the postoperative refraction subtracted the predicted refraction. The spherical equivalent values were used. In these 80 patients who would undergo sequential cataract surgeries, the IOL power calculations were adjusted to correct 50% of FERE for the second eye when the FERE exceeded ±0.5 D. The adjusted second-eye refractive error (aSERE) was measured 1mo after cataract surgery. aSERE was determined by subtracting a 50% portion of FERE. Statistical Analysis Data were analyzed using SPSS (version 17.0, USA). The differences were compared using Chi-square test. P<0.05 was considered statistically significant. 
RESULTS
In our previous study, we investigated the RE exceeded ±0.5 D in 40 eyes (32.3%) in 124 first-operated eyes (Figure 1 ). In the prospective study, 80 patients were included, the mean age was 69±12y (range 55-79y), with an even sex distribution (45% men vs 55% women). The AL of all eyes ranged from 22.08 to 25.65 mm (23.57±1.22 mm). The FERE was more than -0.50 D in 12 eyes. The FERE was -0.675±0.16 D, and the median was -0.625 D. After correcting 50% of FERE for the IOL power of the second eye, the aSERE was -0.322±0.73 D, and the median was -0.02 D (P<0.05). It showed that the 50% adjustment improved the RE of the second eye (Table 1 ).
The FERE was more than +0.50 D in 8 cases. After correcting 50％ of FERE for the IOL power of the second eye, the FERE was 1.533±1.14 D, and the median was 1.125 D. The aSERE was 0.168±1.36 D, and the median was 0.18 D (P<0.05; Table 2 ). The 60 cases of second eyes remained the same when the FERE within ±0.05 D (Table 3) . DISCUSSION Surgeons should consider the refraction of the first eye into designing the targeted refraction for the second eye. REs after cataract surgery are mainly due to lacking of correct preoperative estimation of the accurate postoperative IOL position and ACD [4, 6] . There are also unexpected and uncontrollable prediction errors which derived from measurement errors and individual anatomical conditions. The refractive outcomes after cataract surgery of the first eye are associated with the second eye [1] [2] [3] . Covert et al [2] were the first to discover the IOL power calculation of the second eye could be improved by using the first eye data. Jabbour et al [5] found that a full adjustment of the first-eye error couldn't improve predicted refraction of the second eye through 121 sequential cataract surgery cases. Partially adjusted method was proposed, and the refractive outcomes were proved to have a smaller aSERE than unadjusted or fully aSERE. It has been indicated that partial adjustment by 50% would gain the best prediction accuracy for the second eye [1] [2] 5, 7] . This is similar to our study that, the FERE exceeded ±0.5 D, the second-eye results could be improved by adjusting partially for the error in the first eye. The SRK-T formula is commonly chosen to calculate IOL power before cataract surgery, which could perform satisfying accurate outcomes [1, 8] . However, it still could be significantly improved by adjusting predicted IOL power based on the first eye's error. Our study verified that there is a possibility to ameliorate the prediction of the second eye from the first eye's calculated with SRK-T formula, if this error exceeded ±0.5 D, which confirmed the previously published data [6] .
Covert et al [2] also found a partial adjustment could lead to a significant improvement in 206 patients using Holladay I and SRK II formula. Because those patients with corneal astigmatism of >3.00 D, extreme myopia and hyperopia were excluded in this study, the limitation of this study is that only one formula was used. These data might be limited to the Hoffer Q formula, Haigis formula, etc [9] [10] [11] [12] . Further studies will be required in the future. Our prospective study implied that it would be beneficial to improve the final refractive result in the second eye by substituting half of the error of the first eye into the calculation.
